Chloroplast-targeted expression of synthetic cry1Ac in transgenic rice as an alternative strategy for increased pest protection.
To increase insect resistance in transgenic rice plants, a synthetic truncated cry1Ac gene was linked to the rice rbcS promoter and its transit peptide sequence (tp) for chloroplast-targeted expression. Several transgenic lines were generated by the Agrobacterium-mediated transformation method and the expression levels of the transgene were compared with untargeted expression. Use of the rbcS-tp sequence increased the cry1Ac transcript and protein levels by 25- and 100-fold, respectively, with the accumulated protein in chloroplasts comprising up to 2% of the total soluble proteins. The high level of cry1Ac expression resulted in high levels of plant resistance to three common rice pests, rice leaf folder, rice green caterpillar, and rice skipper, as evidenced by insect feeding assays. Transgenic plants were also evaluated for resistance to natural infestations by rice leaf folder under field conditions. Throughout the entire period of plant growth, the transgenic plants showed no symptoms of damage, whereas nontransgenic control plants were severely damaged by rice leaf folders. Our results demonstrate that the targeting of cry1Ac protein to the chloroplast using the rbcS:tp system confers a high level of plant protection to insects, thus providing an alternative strategy for crop insect management.